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(54) TiUe: DENGUE VIRUS INFECTION INHIBITOR 

(54) «Baa)««5: 7^>ifj»';;-f ;uxs*Rasfti 

(57) Abstract: It is intended to provide a dengue virus infection inhibitor, as a drug effectively inhibiting the infection with dengue 
virus, which is characterized by at least containing as the active ingredient a carbohydrate molecule having as an essential constituent 
an oligosaccharide chain represented by the following general formula (I): Hex^NAc lOHex^ l-4Hex» i5 1- (I) wherein Hex* and 
Hex^ represent each hexose. 

(57) 7^>^^':7-r;UXa)®^$aSMrcEaS-r«>ISI^t LT. <>U<t^. ^JCWHexiNAc^l-SHex^iSl- 
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m m m 

5 mwi^m 

10 -5 tx^Tife-S, 

(dengue fever) t^V^-i^^^U^ (dengue v I rus) 

15 ^ (classical dengue fever: CDF)v £li Jfli ^IIrI ^ ^ f > ^ tii ifll 
^ (dengue hemorrhagic syndrome: DHF). S "fc Sjll'C g y ^ ^ 
^I^Mi'^'ST^y^v 3 (dengue shock syndrome: DSS) 

-XNo. 23j, 1 9 9 9 ^, p . 1 4 5 - 1 4 9 ), 

0<!:®5^JS$#3 3glSTfeS (Sabin. A. B. , Araer i can Journa I of 
Tropical Medicine and Hygiene. 1952, Vol. 2, p. 30-50)o ^ 

25 z.n^<o^mts e.BPss:WT*y. i^i^a§Tj&ig- lEj^-r-s, 

— DHF/DSSt>CDF«J:Sf^PI^IC^3g-r5*^. 2-63 "Cai Jill MlSj 
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<. ^mti^M^mizmitt ^ J^r-^^^ (Cohen, S. N. et al., 
Journal of Pediatrics, 1966, Vol. 68, p. 448-456; Nimmannitya. 
S. et al. , American Journal of Tropical Medicine and Hygiene, 
5 1989, p. 954-971), 

7'>^m0mmi^X'&^zr>^O^JU:x.lts ^^^6^40-60 nm 



%lzy^}dO'<J\^>(.n (Flavivirldae) izm-T^o ^f;i. fX/ 

JfllJ»MlC-5i-!ll^ C «hA*55n 6tlTC\-S (Westaway, E.G. etal.. 
Intervi rology. 1985. Vol. 24. p. 183-192; Chambers. T.J. et 
al. Annual Reviews Microbiology. 1990. Vol. 44. p. 849-688), 

15 Us 4" T "fo l^^ife:^ (CJ£ < ^m-r § ^ ^ -r -> -7 ^ (Aedes 
aegypti) ««^^;&:iK^j&<t:^oTU§ (Bancroft. T. L. . 
Australasian Medical Gazette, 1906, Vol. 25, p. 17-18), tP 

mgiJ-ctt. ^ ^ )V7.^^^(r>mmz^-:>x\LVifiW^\^. ^\z^ 

6 tl T U (Gubler, D. J. , The Arboviruses: Ecology and 
Epidemiology Vol. 2, 1988, CRC Press, p. 223-260), 

25 tfimisbx^K. mnnizitxnomBQ %tii^mT^!:ittfi^faB>ti 

T^^'5, i^m±(Dmmit200Q73X/^ (WHO) (CfefecfcZJC. /TfEffUfe 



i^ll kla(Dyy^m^(0 1 *M R N A^W 
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^'bmmm^'b^mizm^O-^m^ft^-oXi.^^ (RIgau-Perez et 
al., The Lancet, 1 998, Vol. 352. p. 971-977)o ^fc. t^-DX 
(iMe>n;5:A^^7tDHF/DSS;&^. ifi^#lfeT^^ LTfe U . itiJflll^® 

tt'7^'5^V. -y-yn.- y DNA 

OFp^SfCt y ||ffl^b^cttaUTl^;5:l^ (Chambers, T.J. et al.. 
Vaccine, 1997, Vol. 15. p. 1494-1502)o 

ite If fi (c $ ti T S , ^ L T . iife ^ O j|? . 

fi¥B^ LTtx< z.tLtfi:L<o^m(r>mtiis.m^iits.^x\.\^o'^\^x. 

20 fiajx.(fv c:n*TfC. UAlf U > (Ribavirin) ^^Slt R N A ^7 

t^T. u A e u >ii^i»5ajm^^$#. Sit* (caiiii^iiii/hisiijtin 

25 5S<£^^U;£:C <!:**^^^tlTt>'5 (Canonico, P. G. , Antiviral 
Research. 1985, Suppl. 1, p. 75-81)o Ctl^TtdHJia^ 
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^OJ&^^i LTWM^S* tlTl^«(Marks. R. M. etal., Journal 
5 of Medicinal Chemistry. 2001, Vol. 44, Mo. 13, p. 2178-2187)o 

(Schlesinger, J.J. etal.. Virology. 1999. Vol. 260. p. 84-88; 
Wang. S. et al.. Virology. 1995. Vol. 213. p. 254-257)« 

<!:^*J$nT0N-S;5^ imK.ltChen, Y. C et al., Journal of 
Virology. 1999. Vol. 73, p. 2650-2657). S#tt:^^l*5feP)^ 

X$>^o 

'^mmt uxi\^o 
25 ^(D^m<o§^mits ±U(Dmm^m'^i-^'b<Dizux. ^rm 

1 izit. 'J^^Kt'bs ( I ) 
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Hex'NAc/3 1-3Hex^i8 l-4Hex'i3 1- (I) 

5 mm^m^r^. 

(X) „~ R (II) 

ifcfdv. xii. ( I ) 

Hex'NAc/S l-3Hex^iS 1-4Hex^i8 1- (I) 
10 (Hex'fecfct^HexMi'\=^^V-X*^-r) 

vm^ti^yi-v ^mm^mo ; R{t7i^mm=?'s s. n, o. pj^ 

15 -ri JU±OD^T'»^) 

T-a * tl «S ^ W^^^ <!: L T # -5 C t <»: -5 X > 

$6ic. maictt. cKottiMo^B^i*. iC ( I ) T^^n-s^t 

(Cfe(t-5Hex';5«^;U3 -X (Glc) y . Hex^^^if ^ ^ h - X 
(Gal) S;fcli^>y-X (Man) ■C&%m^^'^'ftit)^<OT>ifm 
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iimmiCi5{f^Hex'iifi^JU=l-X (Glc) -e^y. Hex^^^^^^h 
-7. (Gal) *fcli^>y-X (Man) T'^Uv Hex'A^^^^h- 
(Gal) *7E:(iN -7-b5=-;U*'^i? h-y-$> (GalNAc) T^-St^ 

> ^ ^7 ; 1/ ^ ^ PI W an * H #1 f -5 o 

Gal /8 l-4GlcNAci8 l-3Gal iB l-4GlcjS 1- (I a) 

10 Gal jS l-4GlcNAcjS l-3ManiS l-4GlciS 1- (lb) 

GalNAciB l-4GlcNAcj8 l-3Gal jS 1-4Glci8 1- (I c) 

15 zL<Dthm(D^mits mQizit. }XoS: (i a) 

Gal iS l-4GlcNAcj8 l-3Gal jS l-4Glci8 1- (la) 

0 fctt. (lb) 

Gal /S 1-4GlcNAci3 1-3Man/3 l-4Glc/5 1- (lb) 

1 1 icii. ( I c ) 

GalNAc /S l-4GlcNAc/3 1-3Gal iS 1-4GIC/S 1- (I c) 
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m-ilt. C<omm(Dmm<DmiMmiz:^{,\X. phosphoUpase c 
MS^tD K562$imia CD 14l|fliM@^<0 11053- *f fed: iXvirusJ^^tt 
5 (D^^^WiUrcWMV$>^o ( a : Di ttmerS^igS. b : Orcinol 
Um^Ms c : virus-binding assay ; 1 : ^^mH^Mmi^ i^m 
m). 2 : t^^mmnmi^ (phospholipaseC (+)). 3 : «f1tliflt 
MW6^ ( phosphol ipase C (-) ) . 4 : phosphatidylcholine 
(phosphol ipase C (+) )^ 5 :phosphatidylchol ine( phosphol ipase 
10 C H) ; mmmt^ : CHCij/MeOH/ia raMMgCU (50/40/10. by vol.) ; 
h : Polygram Sil G)o 

( a : OrcinolM^Bi^. b : virus H . c : virus (+) ; 1 : «t> 

15 t£$iBtmM5j-u 2 : ^^mmmm^^Ws 3 : ^^t^mnm'^wis 

4 : ^mmmnm'i^iy. 5 : lacCer. 6 : CTH. 7 : paragloboside. 
8 : GA,. 9 : globoside ; mmmM : CHCIj/MeOH/IZ niM MgCU 
(50/40/10. by vol.) ; ^mzfly- h : Polygram Sil G) 

20 mmm^\\-ziz^-r^\iirusm'^^(of^m^w:urcWMx&^. 

( a : Qrc\no\Ummm. b : virus (+) ; 1 : "ftSlifltKPl^i- 1 1-2. 
2 : phosphatidylinositoU 3 : paraglobos ide. 4 .'globoside; 
mm^m : CHCl3/MeOH/12 inM MgCU (50/40/10. by vol.) ; ^ffl 
Zfl^— h : Polygram Sil G) 

25 ^4(i. z.(Dmm(D%fi^(ommm{zi3i\x. iaPG^y^p-:^ 
^uiaft (HID izj:^K5ezmj^mmmmnm^<D^^it^&fi^it,<D 
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t^^^mi^rdWM-C&^o (1 : paragloboslde. 2 : 4'14^fli« 
i®^^ll-2 ; mmmm CHCU/MeOH/ia m UgCl^ (50/40/10. by 
vol. ) ; ^mzfU- h : Polygram Sll G) 

b/tgl'C&'So ( a : virus (+) v b : virus (-) x c : paraglobos ide 
lOO/iM. d : paraglobos ide 200 e : paraglobos i de SOOiu. M. 
f : GAi 500iU.M) 

L^ft^M'C$>^o (a .'Virus (+)vb:virus (-) . c :paraglobos Ide 
lOOiicM. d : paragloboside 200mMx e : paraglobos ide 500;^ M. 
f : GA, 500 it* M) 

^mx&^o (1 : ce/zsmmt/^^mtiiu:^^i^mmnmif. 2 : 

20 1 <k fj mm U Fraction 13fccfctXl4. 3 : 1 J: m M V fc 
Fraction 15) 

mdits z.<Dtiim<o?Ptm(Dm^miz^{.\x. /t^^P7H'>Ki^ 

25 
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5 ^Mibfco ^UT. 0 -i jixt}^m'^ ' mm-c^ ^^mmm (K562 

a/bopictusmm) ^ffllNT. S#f*:;&*8gS|-C& -S^tgtt. ^ >A 

( I ) 

Hex'NAciS l-SHex^iS l-4Hex^j8 1- (I) 

20 h-;^ (Gal). ■^>J-7. (Man) ;&*^J^$n'5, fT^b. 

Hex^ctUTfi. Glc;&^$f*U<. Hex^iUTfi. Ga I S Id:Man;&^if 
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(X) „- R (II) 

ifcfdu. xit. ( I ) 

Hex'NAciS l-SHex^iS 1-4Hexii8 1- ( i ) 

( Hex^ J: CXHexMi =1r V - X ^ t" ) 

5 ■^m^n^:tv ^mm^mi. ; RitTi^m^.^. s. n. o. pj^. 

10 (DT* oT'fe J;CN, 

C<^><f:^. Hex'fecfctJCHex^i UTtt. IS <D «h ij <3D /\ 4^ y - 

15 g^S^. 7KUX5='U'>^«J zi-;u, /ft U ^^UjJ' * 

^i^momm. 7x^y>r>. h^>:::^:7x u 

20 ttJflljf^i5'>A^S<&Ri:UTfflt\§c:<!:(cJ:y. S^Tai(,\(D 
•So RliiSGIuOCl ^a^ci^^LTC^nf^J; < . RCDit'ODfe 

±IE^ (I I) ^J;^!^. Kitov et al. ^Nishikawa et al. 

25 (^IS^lC&-5cfc p^&v — R (C*t LT^mi (n^) 0D5fUzf$| 
m;&«^^L/S:^5§$Wr'5 t)©-C&^T'&J:t> (Kitov. P.I. et 
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al.. Nature 2000. Vol. 403. P. 669-672; Nish I kawa K. etal., 
Proc. Natl. Acad. Sci., U.S.A. 1999. p. 7669-7674)o 

$ e>ic. ^mmm^om^iz^amt. ( i ) T^sns^i-u 

HexHor Hex^NAc) )3 1-4HexiNAc iS l-SHex'^iS 1-4Hex1 iS 1 - (!') 
10 X&^cttfiB^Li\o:i<Dt^.Wex't UT(i.^;H3-;;^(Glc). 
yjUC^ b-X (Fru). h-X (Gal). (Man) W 

xj^^j^sn-s, mrc. Hex^Ucti^xits N -7-fe5^;u^;uD-y-* 

> (GlcNAc). N -7-fe5^;U^^>> > (GalNAc). N-T-fe 

^JU^>ytf'^> (ManNAc) ^X>^ fliij^ $ n -5 o T . Hex'i U 
15 Xlt. Gal^^ Hex^NAci UTIi. GalNAcA^if * U t\„ 

i^j^±<Dt^i)(Djri>^m':p^j\^^mptkmmmiz^{,\x. ^ ( i ) 

Gal 3 1-4GlcNAci8 1-3Gal jS 1-4Glcj8 1- (| a) 

20 Gal i8 1-4GlcNAci8 1-3Manj8 1-4Glcj8 1- (lb) 

GalNAcjS 1-4GlcNAci8 1-3Gal iS 1-4GICJ8 1- (i c) 
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m^izit. ^y-fijis mm. mi&. mm 

mmiz^-t^=Ey ^ n-i-jutn.i$itt'biz.m^muiSi(D^'kM. 
^mUs m^m. mmm. xxmmn. ^mMs unm. -mmm 
tsj:z^x^fzit^mmmw\m^^miyxi\x'bJ:iK 
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BMfsimmit. mm^m^^}^x{tmi^xmmxummT^^^p\ 

Silt (D® JKSiJ i jl^f -5 d i: IC J; ^ TiSm UT <fc (.\, 

^i^j. mKm. mmm. %^m. mmn. ^^^n. ^mmis^u 

/ * fifl^kSJ ^ # W U T 'fe <fc u „ 
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-fttDHg^JBOO—lOOO rag/A/ 0 i: ;5: -5 ct e> fclB-a'-r -5 C 

V ft^tKD &^ mm iz$^ i^x.mmjjmo^kmxi&^x^ 
^Wi^'f7ikmo:>i^Si'^mm^m^(D)^m,m izM ur^^f c <*: 

20 f -5, 

iUTv Mmm^^i^x z.(Dthm<Dmmiz-D{,\x:^ ^izmmizm 

"fe T i\ ;i i li t^ ^ * T i\ , 

25 mmm 

<^JIE^ 1 > K562$B1I&( t h^UiSEmikmmmmtfi^<Ddengue 

14 
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virusi^^t^BiMo^ii • mm 
( 1 ) ^mmmm<Dmm • mm 

5 cfc<51;^U. ;^(cCHCl3/MeOH (1/1. by vol.) ^100 ralinx.. M 

lai^mx. mm'jkmm^ 5 ^^mn^fcm. lo n NaOH sooMi^jn 

S^S^T^. 1 N AcOH 3 ml^mx. <i:<mmu. ^^;JS^MS^ 

ta\^iiuxx<k<mmus B'^i&mm^ 5 i^mrT-:>f;:o mommas: 

15 ^n^mmnm^tLfco 

n^nrcmmMmi^^cHci^meow/HiQ oo/eo/s, by vol.) 5 mi 

DEAE-Sephadex A-25 (it^S. y;U#||100 ml) :h A\Z7 Zf 
20 -rU;t, y;U#^©10^Sa<^CHCl3/MeOH/H20 (30/60/8, by vol.) 

4"IS^fl§M®^(c2 niKOCHCIa/MeOH (1/1, by vol.) ^m?Ls 
J; < U;fc„ 

(a) 4'14^SiKil^(^TLC5i^*ff 
25 ^ 6>n7t (5mI)v Phosphatidylethanolanilne 

(PE) (1 M I). LacCer (Gal i8 1-4Glci8 1-rCer) (1 iii I). Ceramlde 

15 
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monohexioslde ( CMH : Glc 0 l-l'Cer ) ( 2 I ) , Ceraniide 
trihexoside (CTH : Gal a 1-3Gal j8 l-4Glc 1-1 ' Cer) (2m I), 
phosphatidylchol Ine (PC) (2m I), phosphatidylserine (PS) (2 
mDv Phosphatidyl inositol (PI, Oi^Bmm^, SI6MA^±) (2 
5 Ml) ^HPTLC±(CX7K';/ h -mT-b h>T'S§IUs 

CHCl3/MeOH/12 mM MgCIa (60/35/8. by vol.) T-JgPIU. 1 
*fe{iOrcinolii^$iSeUT110'CrcinlliL. 1 ^ItmttmerUm^ 

mm u^fe^^Tofco 

(b) fttSiiisa^i-iosT;!/* uiP7ic^«? 

mm^&iskm^ 5 ^i-rBitr^Tto ion NaOHsoM \^mx. 37°c. 

3 ^F^-r V^t^iL-^- h J5J!&^T^. 0. 1 N AcOH 5 ml^JP^ 

c:ti(c^ig7X5 mi^ip^. j:<mMu. Mm'Miis^m^ 5 '^m^-D 

(c) phosphol ipase 

PC^^±lcAR7lc^3'«?$n-5^#-ephosphol Ipase CfitS^froTto 
20 ^-r. ftt^liiMM^^ (50mI) (^positive control i U TPC 

(5mi) ^'tti'en2:^<Dummiz^i'j . ^mnv^TT^mmmit 

ether/ethanol (98/2. by vol.) *100m l-ToiP^/to 155- 

momm'Mmm^n^^. ^un<D i ^©Kiiwicttcaciz^wo. i 

M Tris buffer (Tr is (hydroxylmethyl) arainomethane) (pH 7.2) 
25 TjgJI? U;tphophol Ipase C (Clostridium perflngensS3l5, SIGMA 

a) (0.1 ing/iooMi) jgjjg*. ^y<oi2^rc(i. cacu^wo. i m 

16 
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Tris buffer (pH 7.2) (D^^\QQ n \-f^mpLs <k<mmiy/t^. 

5 by vol.) ^mmmmm^izitzQtiis ?ciz{t}5n\mXs jz< 

mMlyftW:. Jicyu-h (Polygram SI I G) ± Ic;^/!? y h U/to 
lizyu- h^-jgT-fe h>T®igu.®|£U;t^.CHCl3/lllleOH/12 
mM MgCU (50/40/10. by vol.) TMiiL. 1 tJjIiOrclnolM^^ 
iSPLTIlOriCjbfll^U. 1 *fe(iDittiner^^^i«PU^^^?T:3 
10 ;fco 

virus-binding assay^fi ;to 
SI ic^^^^L/jfco Phosphollpase CMSic JcSvi rus^^tt 
(0^{t\tUfb!otltSiif^^1to Phosphollpase C^^l3lmfcfeC^T'b. 

^l!ti^fliaH^±«^phophol ipase C^aS JSi;5?S±«^4''C 
T - ift^ ^ -r § d i -C $ f=f ■=> ;£:« ^ jig =^ (c M U . CHC 1 3/MeOH 
(8/2, by vol.) $1 mlin^v ^SU. ^^jSMS* 5 ^a^tafr ^ 
20 Ctl^-TT hP lf-X*^AlC*^(t.®CHCl3/IMeOH(8/2, by 

vol.). (DCHCIs/MeOH/HzO (65/25/4, by vol. )v (DCHCIs/WleOH/HjO 
(60/35/8, by vol.). ©CHCIs/MeOH/HaO (50/40/10, by vol.) 

<o 4 m(j:>^mxmmvxm^\^ . 4'i4iifliaiii^$$ e> \za-d<o 
25 z. n ib ti^mn^y xmmm^iy . -^-n-en ici mi© 

CHCIa/MeOH (1/1, by vol.) ^iPx.. e> S 5 At I O ^TLC:/ U- h 
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(Polygram Sil G) iZXT^y hUfe. h^T-b hVT'bd 

— mmmu. CHCIj/WeOH/ia miyi WgCIz (50/40/10. by vol.) Til 
mu. OrclnolM^. Dl ttmerM^^iSe U^fe U;to 

5 fifiE ( c ) x-m^tift^^mmmmif i-ivdo^i-ro). 

mUmtl^X. LacCer (1 it 1). CTH (2At l)» paragi obos I de (PG : 
Gal i3 1-4GlcNAci8 l-3Gal iS 1-4Glci8 1-r Cer) (2Atl). GA, (Gal 
^ 1-3GalNAc ;S 1-4Gal iS 1-4GIC )S 1-rCer) ( 2 it I ) . globoslde 
(GalNAciS 1-3Gal a 1-4Gal iS 1-4Glci8 1-1' Cer) (2im I)^TLC:/U 
10 ~ h (Polygram SM G) tz^7\^y h h >T — JgJgH L 

CHCU/MeOH/l 2 mMMgCl 2(50/40/10, by vol. ) TJgP§ Orcinol 

um^mmux^^o'cizmmu. ^feuito ftsiiflimM^^ i -iv 

(cot\Tv BtfiE«)5^;i(c: J: U TLC/virus-bindIng assay^^f o ;to 
vlrus<!:!S^^^^1!^$^ CTH. PGStXglobosldei n^Cftl-S tt^tt 

mfMmt$^^izs&i\^^mi^^mux\,\^z.iitfi7^^^nfco 

TLCyu-i- (Polygram Sil G) ^ <t U XCHCIa/MeOH/HzO 

(50/40/10. by vol.) TSUs ®^LT*51n^, ^tS^fltMS^^ 

\\^m.mnm,Txmmmitu. cHcu/MeOH (i/i, byvoi.) ^o. i 

mlAll^. ■^(D±m^^ fil/mm lane<!:;5:-5 J: p lc:/lx— h±(cX7|^ 
25 h T-fe h >T-igJlli§^. CHCU/MeOH/l 2 mM MgClj (50/40/10, 

by vol. ) xmm ore. 
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^fe^-a-Tt?^. K^5i^L;t. 

to y 9J o fcTLC:^ Ix - h;&^ e. -> U A <i: y , d n fc 

5 CHCIj/MeOH/H^O (30/60/8. byvol.) ^25m\j}QX. ]mmmWU. . 

cniccHcu/MeOH (8/2. by vol.) 1 mi^jip^, mm^^m^n 
«i ml) icry^^ u/^o 

10 CHCIj/MeOH (8/2, byvol.) * 1 5 ml * ^ A fC0lE C<Dmi^^ 

Zf^lZ^ iSiiJi^iSE^CHCU/MeOH/HzO (30/60/8. byvol.) izmx. 
20 nil*7AIC3iEL;fc„ («=f ISSIfliil®^ 11-2) 

•5-tl^n(^)®^^^^ f,J§|^^^5fe U;fcm. 0.5 nilcDCHCis/MeOH 
15 (1/1. byvol.) ^mXfc^ 5fi\-f-Z>JLC:/\^- hlZXJ^y b-L. 
7-k b'>'T^-mmmurc'^. CHCl3/Me0H/12 inM MgCU (50/40/10. 

by vol. )TJIIii OrcinolM^^iSS UT110°CfzjtlDl^^fe LTto 
^(D t^mmmSttUX. PG. globoslde. CTH'fo2jit |-rc>TLC±fC 

20 (2) ^mmmnmi^izs^-r^virus^'^^(Dmm 

B-fiS (1 ) o:^;£{cj; y #e.n;t«*' ti^ifliM® 5^-1 1-2(10;* I). 
PI (IOm I). PG(2m I). globosIdedM I) $TLC>^U- h (Polygram 
Sll G) (c^tK-/ hU. hV-e-Jgillill^Tt^, CHCl3/MeOH/12 
mM MgCU (50/40/10, by vol.) TigiSU. OrcinolUm^mmiy 
25 TIIO'ClcAniiU. %fe$1±fco TLC/virus-bindIng assay^fifiB 
©:^;*fCcfcy^fo7to 
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(3) "*'i:iiKfliWM^(c#sn'5iS^'ttamoD^itjS*f 

^ickUv Dengue vi rus<!:!^^te^^-r*iii^^**PG<>: (c 

10 (a) ^fesS-fb^W^j-^lf 

(Polygram Si I G) IC y h U . Tizh>. CHCl3/MeOH/12 mM 
MgClz (50/40/10. by vol.) -vmmtfiUzmm Ufto TLCyu-h^ 
U BSA-PBS (bovine serum albumin-phosphate buffered saline) 

15 mm^lZXA'CT-mz/nydf.y^l^^^ U BSA^^PBSTSOOO-fg 
#«?UXtiJtPGty ^p-:^;Hjtl* (^ P->H11) (5 ml) <»: 1 l^ 
^JSit^^ltTt^v 0.05% Tween 20^#t,^PBS (10 ml) X 3 i^-m^ 
Ctl^5lHl^y jgUTto ^/^i^T^v IX BSA^WPBSTSOOO 
^S#S?U;tHRP (horseradish perosidase) ta "7 ^ 

20 IgG+IgM (5 ml) (American Qualex Ant i bod i esi±) ^ 1 ^PelJS/iB 
$i±7to h^PBSHT3^rBl>5t^U. cin$ 5 iHl^y ilU 

ff o;£:o m^lzm^mM^T&iO. 1 M citrate buffer pH 6. 0 (5 ml), 
0. 11 M 4-chloro-1-naphthol in CH3CN (100/x I), 0. 06 M DEPDA in 
CH3CN (100m I). ZO % W^Oi (10m I)] tKji&^it. XJ^yb^^ 

25 ttiU/to 

mm^mA iz^i^Tco 
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Gal i8 1-4GlcNAci8 1-3Gal iS l-4Glc jS 1-1 Cer amide 
5 (;tfe'L.Gal: Galactose. GlcNAc: N-acetylglucosamlnev Glc: 

glucose) T^^n-s/t^^p^PT^e^ K (PG) mmmm=&mT^^^ 

<^t^m2> Flow cytonieter^ffl CNjtPGlCcfc-SDengue vIrusO 

10 K562«Hlia^zj >7;i/X> hS-eiSfgU;fcm. 2 X 10'' cells/0. 1 
nillc;5:SJ:^(c-7-r ^ P - Z^'IC^lR Cti$4''C. 10. 000 
rpniT2 5i^F^il,Cv^. m ^nfcBI^O^ly y h^O.I %BSA^WPBS 
1 ml 7? 1 iHlgt^U;^:, Dengue virusJS (2000 units/ml) t?G (0, 
100, 200. 500mM) *§lN(i^*,^$|fliHTfe<5GAi (500/aM) ^0. U 

15 BSA^WPBSf TM'C. II^FbI :/ i ^- g > 

^nK562aHiia{ciooix i-r^j!ip^.4'c-e i i^F^.«fflfla'\M^$i±jto 

^*3. virusHiLT. 0. ]%BSk^^PBS<D^^W\mMXrco JSlSS 
^T^. ;^PBSH 1 ni|-Clffl8&^ 3 Hl^^L. <!: U T t h 

iiif lavivirusJitlfllji (□ y h# 1 ) «:200'g#S? I^TIOOm It'ojp 
20 X. ct<^SU7t^4'CT'3 O^re^JS/Jfe^lirfco ;^PBS(-) 1 mIT 
$fflflS€ 3 ^m^^Us-iSfltfii^tUTFncmm-V^l^b: h lgG(Zyraed 
^±) ^-SOfiSI&IRLT. IOOm I-ToAP^. jg^bXi^. 4'CT3 05i- 

r^s^$-i±;£:. m.m^Tmi. ;^pbs(-) i mwmm^ smm^-^u^ 
m^tifc^uy h izMuxo. 5 (a\<D}%?Bs {-) ^mxs J:<mmu. 
25 7P--y--f h.?*-^- (Epics. U.S.A.) xm^unto 
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10 Z. ttfiBM&ti'^lzf^'onio 

<^iiS^J3> /t^^f P7K-> K ICcl:«5 Dengue vl rusODK562$fflfl&^ 

( 1 ) Dengue v i rusjUg 
15 K562iaJia$i3 >7;UX> hST-ig^UTfc^. 4X10^ eel Is/0. 1 
n\lzf5:^J:'^lz^-(^n^=L-:/lz^^Ufco iin«-4'C. 3.500 
rmX3ifm'M>L^^. n ^^fcmm<D^ly y [-^Q.] % BSA^WPBS 1 
nilT'lEI^^U^o $ €>IC.4°C. 3. 500 rpin-e3^S/C> Dengue 
vlrusll>g^» -S-n-^no. 1 X BSA#WPBST#2SiUT5000 units/ml, 
20 2000 units/ml, 1000 units/ml, 500 un i ts/ml <i: 
K562Jfflfl&lc100M I -roan 4"'CTmF^JSJ!5$1±;t„ 

virus (-)<!: UTv 0.1 X BSA^WPBSO^^PIMJlO;^;^:*) 

S^&^T^. /^PBSH 1 in|-e$Bllfe^3lHlgt^U. —dimi^tU 
25 T t h$tf lavivlrusJalfllJt (P h # 1 ) ^200fg#|R UriOOAt I 

•f-Dmx. <t:<mmu±mi4'cx'Zo^mRm^ii:rco ;#pbs(-) i mi 
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-Vmm^Zm^^U. UTFITC^«Pi?'=t^tn: t h IgG 

(Zynied^) ^50ig#|RUT. ]0Q fi \-f-DM U fc'^A'X^T^ 

5 y m\(D/%PBS{-) ^mx. J:<mMly. ^P-lf^ 

h^^- (Epics. U.S.A.) -CiliJ^Ufco 
iU^v virus(0*2iettv 2000 uh i ts/ral <*: U^o 

10 (2) -i^lfi;<*#J@?jiJg(D^irr 

(1 ) J: U V Dengue vi rus^^^ 1000 uni ts/rnl (c^^ L , b i nd i ng 
assays o Tto C il T li;^PBS (-) "eHIR L. — ;^^laf*(3Diiig^200 
400^Sf. 800*&. leOO^&i UXt, v i rus (-) fc (i200^5#»l 

U;t-;^tfi:<*$fflt\;to ^H^Jifett (i) ic5pD;to 
15 JU^. -;:»:lafls(i. 200^g%m<!: U;£:„ 

(3) /1^^P7K'> KrcJ:Svirus^^14(c^x.-5l^^ 
K562i»HII& (1X10" cell) ^24 we II ISSffl U- - hfcSSU. 
RPMI^ife-e±«1 nillCl^Tto /t^^P/Kv H©fi^jgg;5«0ii6M. 
lOOiiiM. 200mM. 500MMlC«:Sct: 5 fC#SRUTj!lPA. 37t;-emS 
20 JSi;&$1±;t. c:tl*<g^^/C> #e>n^^lx^;/ hiCO. 1 % BSA 
#W>&PBS^1 nilAnA./bo V-f tJ7 P5^zL->^[C^L^A. (1) CD 
:/omiZJ: y vlrusM^14<&Wfii5Ufe. 

25 ;^(OK562$ffllj&'v<D^^iaa?**^^-5c:<!:X>JM«ifcsm$n;t, 

4^iiit©^^<&wrs^^iS(a«t="i4iifliM-e*'5GAi 
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(Ti^TPGMD (Gal iS l-3GalNAciS l-4Gal iS 1-4GlcjS 1-1Cer) * 

iia a ® <D ^ ^ ic (i ± < # L o 7t , 

10 <mmm4> iSLm^m^mm^t>^<DDengue yirusm-^^mm 
( 1 ) 06/3610 fig (Digs 

Dengue vi rus©^WIHIia <!: UT. C cD -f fc>b* LT^Stt 
i^^U. $ e> iCiiitN':; w ;u:^M^Bg^Wr-5Aedes albopictus* 

(2) i^flia<7D^m 

20 15 l^my^t}'^ ^ C6/zmf^ ^ /\ - ^ X hUfCo ?#e>tlfelHB&CD^ 
U^;/ h fcCHCIj/MeOH/ H2O (10/10/1, by vol.) ^1 UP^. J: < 
eSLXi^. 24I^F^aai<fe!To/!:, 

25 $100 m\mx. «J:<!1SL7£:^, SWiKMS^ 10^S^7t^. 10 N 
NaOH 1 m\^mXXZ7'^X\5mm^>=¥=L^- hl^/t. 
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is^s^. 10 N AcOH 1 m\^mXs j:<mmL. mmf&i&m^s 

(3) ^>^m^^A^ l^cf^y ^ - 
?#e>nfc^BtMS^lcCHCl3/MeOH/ HaO (30/60/8. by vol.) 100 

^«6|sl D^jKT¥'#'fbU;tDEAE-Sephadex A-25 (it^M. <fJlU 
10 ^ 400 ml) ^ ^ A \ZT ^ ^ U Tco <f JU nm <0 A7. 5^ M O 

CHCU/MeOH/ H2O (30/60/8. by vol.) $a«EU. C 03®5i-^^i£) T 

(4) ^mmmnm^omm 

^^mmmmi^^Z mlOCHCh/MeOH (8/2. by vol.) izmMU 
15 CKOM^I nil ^ PI D ^ T ^ it) ¥ b Senshu Pak 

AQUASIL-SS-3251* ^ A (8<i> X250 mm) U:^H?lCzy X'r- A 

(PU-2080PIUS. S2|s:5^3fe) IC > v 3 >> -> a > U ;t o |5lj§Ji 
( 1 00 X) ^ |^j#i®:CHC 1 3/MeOH/H20( 60/35/8. by vol.) (30/70. 

byvoi.) ^<omm'Mmis3^izxummm\oomi^mu. :h^Am 

20 mjS$2 mi-r-:3^SiU;£:o ##:S:^HPTLC(C2m l-To^/j^ h 

CHCl3/iyieOH/12 mM MgClz (60/35/8. by vol.) -e>^U-h$Si§ 

(5) »*"afliaiii^<i: Dengue vl rus<h <0Jg/S1S 

25 3 *S[©TLCyu— h (Polygram SM G. Marchery Nagel) ± Ic. 
4"tti^flt®®5J'*lAt|-roX/K-/hUv m^U;£:^. 
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nPrOH/H20/NH40H (75/25/5, by vol.) TJgHU. m^^it. 1 tfe 

ltOrc\no\Um^mmLX]]Q''ClzmmLm^tSii:rcLo BfJ 2*felC 
It. PQS^iiUX. ip-D< k)mm^^/t'4k. SolutlonA (1 X 

IPS7;U3^$>, 1 X polyvinylpyrrol idone^WPBS) TBiSfCT 

SJ^J^. virus (+) ICtiSoIution A^ffi l\T1000 un i ts/ml (CiiiJI 
U;£:Dengue virus (D2Th7^) mmm^Z m\m?L. virus H(cli 

Solution k<D^^mmmxx4^iz — mmmi^riio 

10 »:lcSolutlon AT1000<SfC#^U;S: t htaf lavivirusiaKilJt^ 
2. 5 niliiPxT^STmr^J5^5$1±75:o h ^ PBS (-) T 35^-^0 . 

Zmm^l^fco m^iZ2. 5 miom^mn^m (O. l M citrate buffer 
PH 6.0 (2.5 ml), 0. 1 1 M 4-chloro-1-naphthol in CHjCN (50/4 
I). 0.06 M DEPDA in CH3CN (50jal), 30 % H2O2 (5m I)) <tJK^5 

15 m-^UftO ^ JUT.m.'^^^ti^l^rco tsiis. Oengue virus 

(D2Th7*fe) fcjcc^t h^f lavivlrustfiJflljttt. ^m:^mm^mm 

(6) mmmmmcDTiC'^m 

20 nPrOH/H20/NH40H (75/25/5, by vol.) xmmiy. OrcinoIMm^ 
mmUX^Mi''ClzMmL. ^fe^lro/S:, 

*7t. ^H^J-^O. 5-1/4 l-f-D 3 IfcOTLC^U- h (Polygram Si I 
G. ) (c:^7|?-/ h —ST-fe h >TMil UTMl^ nPrOH/ 
H20/NH40H (75/25/5, by vol.) Xmmu. SL^^-frTt, 1 

25 Qrcino\um^mmux]\o'cizjiamLm^un:o ^^jz^it. 

(5) (Z):^;S"evirus binding assay^t=i -3 ;^to 
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T>ifo ^ )V7.i^'^mm.[t. ^^^immo^-k tmm\z^>(:i-> 
10 snfco. 

m^^Slc^UXio Fraction 13v 14fea;t;Ci5{c^snTC\7fci|ill 

ffi5l5(^)^?«MflgHi(Dli3^j±g^X?^e,. Fractions. HfC^StlT 
15 t^-S^fltHO^jidJGIcNAc/S l-3Mani8 l-4GlciS 1-lCer 

Man: mannose; Cer: ceramide) T?^y. — Fraction 15IC# 
*nTt^«5^fli«(0^iit«. ±<iff*lT*y. Gal 1-4GlcNAci8 
1-3Mani8 l-4GICi8 l-lCeriii^^tlTt, 

/t^^P7K.> K Gal i8 l-4GlcNAciS l-3Gal iS 1-4GI c iS 1-lCer 
Fraction 15 Gal iS l-4GlcNAciS l-3Man/8 l-4Glci8 1-lCer 
Fraction 13. 14 GlcNAciS 1-3Man jS l-4Glci8 1-lCer 

«) (C 'iJ g ^ /J\ ^ 1^ ^ it (i , G I cNAc /8 1 -3Man ( S 7t Ga I) ;8 1 -4G I c 
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y ^ ^ ^ a ii) e> n s t) © <!: ^ 1^ $ ti , 

<mSli^J5> /t^^P7K'> KHmc <fc-5Dengue vlrusOK562ai 

( 1 ) /t5^P7t€-> K«i^^^*3J:acffe<©:t y =f$io5iii!i 

15 /t^^P7K*> KHm Gal i8 1-4GlcNAci8 l-3Gal /8 1-4GIC 

lacto-yv-tetraose Gal i3 1-3GlcNAc;S 1-3Gal iS 1-4Glc 
lactose GaljSl-4Glc 
N-acetyl I actosamlne (LAcNAc) 

Gal 0 1-3GlcNAc 

20 IN-rtl'fe. MMPBSHT1 mm<D:x,\-y^my&^uxmmufco 

(2) T'y^o A^mmoymm 

^^•:7 ^ ;Uxa;&53xi05 FFU (focus forming unit) /sample 
t:/^^J:z>iZQ.2 % BSA^WJflljtl^^JPRPMIigi& (SF-RPMI) T-# 

(3) ^0 ::imizj:^7'>c^o ^ ju^ommm 
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(4) ^^)V7.mmm^ 

K562$fflfl&^SF-RPMIT 1 lalgfej^Lfc^. 0.1 % BSA-SF-RPMI T' 1 
XIO" eel ls/ralicpigl^>b. C (OiaaflSMS 100m If ^ - 

fcm. 37°CT2I^Pp1$aiiS^(7)^^^t7o;fc„ Z.<Dm. 205^§rc5F-i 
->^$^<MJ$Ufeo 3.400 rpniT'S^i-F^i^/ilxU/E:?^. -^-f^UJ^^Jg 
?S$^5feU. aesa^O. UBSA-SF-RPMIT3lls5fe^L;to SlfflllSC?^^ 
hfC2 XJlllJt#WRPMI^±lk (2 SIFCS-RPMI) $ 2 m I JUB ^ v ' U . 
15 35 mm dishfc^ bT37''C-C^g Ufco 

lfflll&©^U»> hlC4XparaforraaIdehyde/PBS (HJ^jffi) $200—600 

20 MlJP^. ^'o-v\mfiim^mw^'iir:>rc. 

PBS (-) $ijP^T±«l ml<i:U;t^. 2000 rpm-CS^s^F^S/C^ U;to 
m^omV^^^O 1 gf=f :3;t^.$fflfl&$PBS H 1 mHC^SLT4'C 

S^-fb^flS rcperm solution ( IC Perm^" Cel I Perraeabi I i zat ion 
25 buffer. BIOSOURCE International) $700At Ijq^, sf^ ;i/ -5^ y ^ 

m.i^\zAir^^m.\,^1t. 2500 rpraTS^fBl^/Cs L7t^. perm 
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solution^^FiL- >^fC40M 1^ LT±Jt$ U7t, $ €>(C2500 
rom-CZ-ifmM'L^Urc^. ^± (Cperni so lut ion^ ^5fe U;to $HflS05 
^Uy h icAlexa^il ^ i£ 0 ^ ^ P--:^;U*t 

# (^P->6B6C-1) ^Jnx.. J:<e^U;£:^. 7K±fCTii?feU 
5 TZ06^m^ >=¥a.^- hUTto 2500 rpnlT35^FB^il/d^ Ufe^. ±m 
tim^Us PBS(-) 1 nillcJfflJja^M^U. 7K±lc5^r^gtN;t 

e>ic2iHifTtN. m^^izmm(D^\y y hicsoo— 

lOOOmKDPBSH^J&P;^. J:: < MM fcWi. 7P-tl--f hM--^- 

10 -eiJtiiiitsgiifla©^ai^=rTo;fco 

25 

30 



wo 2004/037272 



PCT/JP2003/013486 



31 



wo 2004/037272 



PCT/JP2003/013486 



1 . '>^< it), j^c^ ( I ) 

Hex'NAciS l-3Hex2/S 1-4Hex'iS 1- ( I ) 

mMo 

2. '>?5:< t.'b. di^ (II) 

10 (X) „- R (II) 

ifctdu. xit. ( I ) 

Hex'NAciS l-SHex^jS l-4Hexii8 1- (I) 
( Hex^ fe «fc t;f Hex^tt ^ V ~ ^ a f ) 

t 1 JU±(^)IStT*-5) 

20 ^ )V7.m^mmmo 

3. ^ (I) T^^n-S^U zf^l^<^l^il7t:m^lcl*. Hex^T 
a$n'5'\4^y->^*;£:ld:Hex^NAcTa$n'5 7 5 yv+V-:^ 

(7)iN"rtiA^x>« j8 i-4^^bTt\^m^3i 1 *7t(* 2 <^i\-rn;&^(^ 
25 4. ( I ) ra^n-s^ u I^lim^cfe^tsHexl«^;^a~:;^ 

(Glc) T^y. Hex^Ci. /f^^h-X (Gal) ^fett^V^-:^ 
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T&y. HexMi. h-^ (Gal) (Man) 

5 . & y . HexMi. :^ ^ h-X (Gal) S fcli N - T -fe^^;!/^ ^ ^ 

(GaiNAc) "Ci^^m^m 3 (D7'>^mo ^ juxm$kmm 
6 . ^ ( I ) u :^mmit. 

Gal iS 1-4GlcNAc/3 1-3Gal i8 1-4Glci8 1- (| a) 

Gal j3 l-4GlcNAci8 1-3Manj8 1-4Glci8 1- (lb) 

15 8. ^ ( I ) -e^$n^;i-u zfUmii. 

GalNAciS 1-4GlcNAci3 1-3Gal iS 1-4GIC/3 1 - (i c) 

. 9 . Zf!.^ (la) 

Gal jS 1-4GlcNAc/S 1-3Gal jS 1-4Glci8 1- (| a) 

10. (lb) 

Gal iS 1-4GlcNAci8 1-3Man/8 l-4GlciS 1- (I b) 

11. ( I c) 

25 GalNAciS 1-4GlcNAci8 l-3Gal iS 1-4Glci8 1- (Ic) 
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12. < <i: 'fo^^Jl 9 U 1 1 IN-rtiA^t^^ >' ^ P - 
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